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High Resolution-Digital Image Correlation (HR-DIC) is a powerful tool to assess quantitative kinematic fields 
across length scales. Recently, HR-DIC was used to identify slip activity at the microstructure scale in different 
single- or poly-crystalline materials under tensile loading [1-4]. Identification of slip systems was possible using 
micrographs from either scanning electron microscopes (SEM) or laser scanning confocal microscopes (LSCM). 
SEM micrographs provide a high spatial resolution and scanning repeatability while LSCM micrographs provide 
out-of-plane measurements. Both imaging techniques are therefore complementary to identify crystallographic 
slip activity at the sub-grain scale.   
 
In the present work, HR-DIC paired with ex-situ LSCM observations was used in order to identify strain 
localization and subsequently slip activity in the Alloy 718 under tensile loading at room temperature. Tensile 
specimens were subjected to a two-step tensile test, interrupted at 0.1% and 0.4% plastic strain. Full field in-
plane kinematics fields and height measurements were assessed using the DisOpticalFlow OpenCV library [5].  
 

 
Figure: HR-DIC maps of a strained specimen; A) displacement field, 

B) εxx strain, C) height map and D) EBSD map of the area. 

Transgranular strain localization was 
depicted in a small region of interest 
and evidenced both in-plane and out-
of-plane displacement discontinuities 
at the sub-grain level (Figure). The 
emergence of dislocations along {111} 
slip planes at the sample surface 
results in the development of 
roughness that increases with plastic 
deformation. After 0.4% plastic 
deformation, the tensile specimen was 
polished to remove surface roughness 
and to identify dislocation landscape 
in a sub-surface plane using electron 
backscattered diffraction (EBSD) and 
high resolution nanoindentation maps. 
The results from both these 
techniques were compared with 
projection of slip bands identified 
using HR-DIC techniques. 
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